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Reserves  o f  coa l  cons ide red  to  be  s t r i ppab le  by  p resen t  m in ing  r r re thods  have
been  de te rm ined  fo r "  Appaonoose ,  t l ayne ,  Jasper ,  Je f fe rson ,  po l i ,  Van  Buren ,  and
war ren  coun t i es ,  I owa ,  The  s tudy  i den t i f i ed  rema i  n ing  rese rves  fon  the  seven
coun t i es  o f  654 .15  m i l l i on  t ons  i n  beds  no  l ess  t han  28  . i nches  t h i ck  w i t h
ove rbu rden  th i cknesses  no  g rea te r  t han  150  fee t .  0 f  t ha t  t o ta i  327 .07  rn i l l i on
tons  a re  cons jde red  recove rab ' l  e  by  p resen t  day  su r face  m in ing  techn iques .
K eywo|.d s
Iowa ,  coa l  ,  s t r i ppab le ,  Appanoose ,  Wayne
Jaspe f ,  Je f f e r son ,  Po1k ,  Van  Bu ren ,  Warnen
I  NTRODUCT I  ON
The  fo l l ow ing  repo r t  was  pnepared  by  the  Iowa  Geo log i ca l  Sunvey  fo r  t he  U .S .
Depar tmen t  o f  I n te r i o r ,  Bu reau  o f  M ' i nes  unden  Gran t  No .  G0264013 .
The  coun t i es  i nc l uded  i n  t he  s tudy  (Appanoose ,  Wayne ,  Jaspe r ,  Je f f e r son ,
Po1k ,  Van  Buren ,  and  | . l an ren ,  F ig .  1 )  were  se lec ted  because  j t  was  cons idened
su f f i c i en t  i n f o rma t i on  was  ava i l ab le  t o  make  neasonab l y  accu ra te  nese rve
es t ima tes .  Neve r " the less .  t he  amoun t  o f  ava i l ab le  i n fonmat ion  was  no t
ex t  en  s  i  ve .
I t  was  the  i n ten t  a t  t he  ou tse t  o f  t he  s tudy  to  es tab l j sh  c r i t e r i a  f o r '
de te rm in ing  es t jma tes  tha t  wou ld  impose  cons t ra in t s  so  as  to  pnoduce
conse rva t i ve  rese rve  es t ima tes .  I t  i s  be l i eved  t ha t  i n t en t  was  f u l f i l l ed .
Work  under  the  g ran t  was  pe r fo rmed  by  P ro fesso r  Pau l  L .  Garv in ,  Co rne l  I
Co i l ege ,  l 4 t .  Ve fnon ,  I owa  ass i s ted  by  g radua te  s tuden ts .  The  p ro jec t  was
coo rd ina ted  by  0 r v i l 1e  J  Van  Eck ,  Assoc ja te  S ta te  Geo log i s t ,  I owa  Geo log i ca l
S  u  r vey .
SOURCES OF INFORI4ATION
Data  used  i n  de f i n ing  aneas  under la in  by  coa l  were  taken  f rom reconds  o f
undeng round  m jne  sha f t s ,  coa l  p rospec t  dn i l l  ho l es ,  wa te r  we l l s ,  coa l
ou tcnops ,  and  s t r i p  m ines .  I n fo rma t jon  was  ga the red  ch ie f l y  f rom Annua l
Repor t s  o f  t he  Iowa  Geo log i ca l  Su rvey ,  B ienn ia l  Repor t s  o f  t he  Iowa  S ta te  M ine
Inspec to r s ,  I owa  Geo log i ca l  Su rvey  Techn j ca l  Pape r  N0 .4 ,  Coa l  Resounces  o f
Iowa, and geologic logs of  water wel ls,  and geologic 'naps i - fTFE-6E!Ei-
coun t i es  i nves t i ga ted .  A l so  u t i l  i zed  was  i n fo r "ma t ion  fnom the  Survey  Coa l
D i v . i s i on ' s  ac t j  ve  co re  d r i l l i ng  pnog ram.  Add i t j ona l  da ta  we re  ob ta i ned  f r o rn
misce l l aneous  i n fo rma t ' i  on  on  f j l e  a t  t he  Survey ,  wh ich  i nc luded  maps  show jng
' l oca t  j ons  o f  abandoned  coa l  m ines ,  and  non -con f i den t i a l  i n fo r rna t i on  conce rn ing
the  ac t i v j t i e s  o f  spec i f i c  coa l -m jn i ng  compan ies .  Ow ing  t o  t he  sho r t  pen iod
o f  t ime  a l l owed  fo r  t he  resea rch .  f i e l d  checks  o f  t he  da ta  were  no t  made .
CRITERIA  USED IN  RESTRVE ESTI I ' 4ATES
Coa l  r ese rves  a re  t abu la ted  acco rd ing  t o  coa l  bed  t h i ckness ,  t h i ckness  o f
ove rbu rden ,  s t r a t j g raph i c  pos j t j on ,  and  re l i ab i l  i t y  o f  t he  es t ima te .
Coa l  8ed  i h i ckness
In fo rma t ion  rega r^d ing  the  th j ckness  o f  coa l  beds  i s  no t  abundan t .  l , ! uch  o f  j t
i s  t aken  f rom nepor t s  o f  t he  Iowa  S ta te  N l i ne  Inspec to rs  and  f rom Annua l  Re-
po r t s  o f  t he  Iowa  Geo log i ca l  Su rvey ,  where  on l y  an  avenaqe  coa l  t h i ckness  fo r
t he  m ine  o r  m in i ng  d j s t r i c t  i s  r epo r ted .  Coa l  t h i cknesses  . epo r ted  pcne t ra ted
' i  n  d r i l ' l  i ng  wa te r  we l l s  j n  I owa  o f t en  have  p roven  un re l i ab le ,  t he re fo re  t h i s
sou rce  was  cons ide red  w i th  nese rve .  The  comp lex  geo log i c  h i s tony  o f  I owa  coa l
and  ' l ack  o f  subsu r face  da ta  comp l  j ca tes  co r re la t i on  o f  bed  th j ckness  and  con -
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coa ls  (28  to  42  inches)  and  th jck  coa ls  (q rea te r  than  42
o f  th jn  coa ls  (14  to  28  inches)  were  no t  i s t jna ted .  For
cons tnuc t ing  th ickness  isopach maps,  i t  was  assumed tha t
edges  o f  a l I  de f ined  coa l  bod ies  i s  28  inches  th ick .
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coal at the outer.
Th i  ckness  o f  Ove  rbu  rden
Es t ima ted  resenves  a re  repo r ted  fo r  t h ree  ca tego r ies  o f  oves rbu rden  th i ckness :
0 -50  fee t ,  50 -100  fee t ,  and  100 -150  fee t .
S t  r a t  i  g raph i  c  Pos i t i on
Owing  to  the  comp lex  geo log i c  h j s to ry  o f  I owa  coa l  be rJs  and  the  ex tneme
d i f f i cu l t y  w i t h  l a t ena l  co r re l a t i ons ,  ass ignmen t  o f  coa l s  t o  i nd i v i dua l
beds  was  j udged  imprac t i ca l .  I ns tead ,  t he  coa ls  were  ass igned  to  one  o f  t h ree
b road  s tna t i g raph ic  un i t s  w i th in  the  Pennsy l van . i  an  Des  f , l o i nes  Ser . i es :
1 )  l ' l a rma ton  Group ,  2 )  upper  Cherokee  Group ,  and  3 )  l ower  Cherokee  Group .  A l l
s . t r i ppab le  coa l  be long ing  to  the  Marmaton  Group  has  been  ass igne r l  t o  t he
l l ys t i c  bed ,  un ique  because  o f  j t s  pe rs i s tence  oven  l a rge  a r .ea i .  Coa l  ben
ass ignmen t  o  these  th ree  g roups  was  based  on  genera l  know iedge  o f
Pennsy l van ian -s t r a t i g raph i c  r e l a t i ons ,  compar j son  w i t h  coa l  b6 r t  ass i gnmen ts
made  in  Iowa  Geo log i ca ' l  Su rvey  Techn ica ' l  pape r  i \ , 1o .  4 ,  Coa l  Resounces  o f  I owa ,
and observat ion of  coal  bed elevat ion in relat ion to bi6fr- lTiat i  c i rabh-fc-
re ' l  a t i  ons .
Wei ght of  Coa I
The  genera l  y  accep ted  we igh t  o f  1800  tons  pen  ac .e - foo t  f o r  I owa  coa l  was
used  i n  ca l cu la t i ng  t he  t onnage .
Re l  j ab i l  j t y  o f  Es t jma tes
coa l  nese rves  a re  repon ted  as  measured - ind i ca te rJ  and  i n fen red .  No  a t tenp t  was
made  to  d i s t i ngu i sh  be tween  measured  and  i nd i ca ted  nese rves  because  o f  t he
comp lex  cha rac te r  o f  I owa  coa l  beds .
i \ , l easu  red -  I  nd i  ca ted  Resenves
f ' l easu red - ind i ca ted  rese rve  ca l cu la t i ons  a re  base r i  on  g roups  o f  c lose l y  space r l
da ta  po in t s  fo r  wh ich  the  ave rages  th i ckness  o f  t he  coa l  be r l  i s  known  and
fo r  wh i ch  t he  unce r ta i n t y  i n  de te rm in i  ng  t he  t h i ckness  o f  ove rbunden  i s  t  z0fee t  o r  l ess .  I nc l uded  i n  t hese  rese rves  a re  a l l  bod ies  o f  coa )  a t  a  d i s t ance
no  gnea ten  t han  one -ha l f  m i l e  ou twa rd  f r om such  da ta  po in t s .
I  nferred Re se rves
I n fe r red  rese rve  ca l cu la t i ons  ane  based  on  i so la ted  da ta  po in t s  fo r  wh ich  coa l
th i ckness  and  dep th  a re  no t  acu ra te l y  known ,  and  on  gaoups  o f  da ta  po in t s  fo r
wh ich  bed  th i ckness  o r  t h i ckness  o f  ovenburden  cou ld  no t  be  de te r 'm ined
accu ra te l y .  A reas  o f  j n fe r red  coa l  o f ten  a re  rep resen ted  as  ha los  su r round ing
a reas  o f  measured - ind j ca ted  coa l  ,  and  they  ex tend  no  more  than  one -ha l  f m i l e
beyond  the  ou ten  measured - jnd j ca ted  boundany ,  A reas  o f  i n fe r " red  coa l  de f j ned
by  j so ' l a ted  da ta  po jn t s  ex tend  to  d i s tances  no t  g rea te r  t han  one  m i le  f  r o rn  the
neares t  da ta  po in t .  I n fe r red  rese rves  were  a l so  ex tended  to  j nc ' l  ude  a reas  o f
abandoned  undergnound  coa l  m ines  and  s t . i p  p j t s  ad jacen t  t o  de f i ned  aneas ,  f o r
wh i ch  i n fo rma t i on  on  coa l  dep th  and  t h i ckness  was  no t  ava i  I  ab le .  Sma l1
abandoned  m jnes  nemote  f rom da ta  po jn t s  fo r  wh ich  coa l  dep th  and  th i ckness
in fo rma t . i on  were  l ack inq  were  no t  i nc luded  i n  the  nese rve  es t ima te .
GENERAL PROCEDURES IN RESERVE CALCIJLATION
In  o rde r  t o  de te rm ine  the  o r i g ' i  na1  rese rves  fo r  each  townsh ip ,  da ta  po in t s  f rom
a l ' l  ava i l ab le  sou rces  were  f i  r s t  p lo t ted  on  topograph ic  base  maps ,  each  po in t
reco rd ing  coa l  e leva t i on  and  th i ckness  where  known .  t l s i ng  the  cn i te r i a  f o r
ne1  i ab i l i t y  o f  es t ima tes  p rev ' i  ous l y  d i scussed ,  t he  a reas  o f  measuned- ind i ca ted
and  in fe r red  coa l  were  ou t l j ned  on  work ing  ove r lay  rnaps .  Th i ckness  o f  ove r -
bu rden  fo r  each  da ta  po in t  was  de te rm ined  by  the  d i f f e rence  be tween  the  su r face
e leva t i on  shown  on  the  topog faph ic  base  map  and  the  e leva t i on  o f  t he  coa l  bed .
Boundar ies  be tween  the  th ree  th i ckness -o f -ove rbu rden  ca tego r jes  were  con tou red
and  each  ca tego ry  was  co lo r  coded  on  the  ove r lay  fon  ease  ' i  n  recogn i t i on .
Us ing  known  coa l  t h j ckness  and  assuming  m in imum th i ckness  a t  t he  ou te r  edge  o f
i n fen red  coa l  ( 28  i nches ) ,  ave rage  t h i ckness  va lues  we re  ass igned  t o  each  coa l
bas in .  Whe re  known  th i ckness  exceeds  42  i nches ,  a  s i ng le  42 - j nch  i sopach  l i ne
was  added  i n  o rde r  t o  d j s t i ngu i sh  t he  two  t h j ckness  ca tego r i es .  De f i ned  a reas
were  then  measured  by  means  o f  a  po la r  p lan ime te r .  The  p lan ime te f  measuremen ts
were  conve r ted  to  acne - fee t  and  then  to  tonnage  by  compu te r .  W j th in  each
coun ty  t he  ca l cu la t i ons  we re  t abu l  a ted  acco fd i ng  t o  coa l  bed  t h i cknesss ,  t h i ck -
ness  o f  ove rbu rden ,  s t r a t i g raph i c  pos j t j on ,  and  re l i ab i l i t y  o f  es t jma te .
0 r i g ina l  rese rves  j n  each  coun ty  ane  tabu l  a ted  accond i  ng  to  the  van ious  resenve
and  th i ckness  ca tego l i  es  i n  Tab le  1 .  Tab le  2  p resen ts  the  rema in ing  and  ne -
cove rab le  rese rves  fo r  each  coun ty .  Coa l  nese rves  a re  repo r ted  by  coun ty  and
townsh i  p  i n  Tab le  3 .
LIMIIATION OF I4ETHOOS
Es t ima t i on  o f  coa l  r ese rves  j n  I owa  i s  a  d i f f j cu l t  unde r " t ak i ng .  Subsun face
in fo r .ma t ion  i s  spa rse  to  absen t  i n  rnany  a reas .  Recoads  o f  ea f l y  m i  n inq  were
poor l y  kep t ,  i f  a t  a l l .  0ne  can  demons t ra te  the  ex i s tence  o f  a  gnea t  nany
underg round  m ines  and  s t r j p  p i t s ,  t he  accu ra te  l oca t i ons  and /o r  desc f l i  p t j ons  o f
wh ich  a re  unknown .  Th i s  i s  pa r t i cu la r l y  t rue  i n  t he  i , l ys t  j c  a rea  o f  Appanoose
Coun ty ,  where  numerous  c lose l y -spaced  lange  m ines  a re  known  to  ex i s t ,  hu t  f o r
wh ich  the  cha rac te r  o f  t he  coa l  s imp ly  canno t  be  de te rm ined .  Because  o f  t he
gene ra l  l ack  o f  s t na t j g raph i c  con t ro l  and  because  o f  t he  g rea t  l a t e ra l
van ia t i on  j n  coa l  cha rac ten ,  coa l  bed  co r re l a t i on  j s  a t  p resen t  v i r t ua l l y
imposs ib l e .  The  on l y  c r i t e r i on  f o r  co r re l a t i on  wh i ch  was  emp loyed  i n  t h i s
s tudy  was  e l eva t j on  o f  t he  coa l  bed .  Much  add i t i ona l  d r i l l i nq  j n f o r rna t j on  i s
needed  to  de f i ne  the  l im i t s  o f  coa l  t o  any  neasonab le  deg ree  o f  accu racy .
Good  t opog faph i c  con tno l  i s  l ack i ng  i n  pa r t s  o f  Jaspe r ,  Van  Bu ren ,  and
Je f fe rson  Coun t ies .  I n  Je f fe rson  Coun ty  coa l  was  i den t j f j ed  i n  a reas  wher^e
topograph ic  i n fo rma t jon  was  ava i l ab le  on l y  f rom Un i ted  S ta tes  A r^my  Map
Serv i ce  NK-se r ies  maps .  Because  o f  t he  j nadequacy  o f  t h i s  sen ies  fo r
de te rm in ing  accu ra te  su r f ace  e l eva t j ons ,  a i l  coa l  j n  Je f f e r son  Coun ty  has
been  c l  assed  i  n fe r red .
POTENTIAL  FOR FUTURE XPLORAT iON
In i t i a l  d i scove r i es  o f  coa l  i n  I owa  we re  made  a long  ; na jon  d r "a i naqe  ne two .ks
such  as  t he  Des  Mo ines  R i ven  and  i t s  t r i bu ta r i es .  1n  some  a reas  s r rbs r r r f ace
exp lo ra t i on  a t  i n t e r s t r ea rn  d i v i des  l a te r  r evea led  t he  p resence  o f  add j t i ona l
coa l ,  no tab l y  i n  Po l k  Coun ty ,  whene  seve ra l  l a rge  coa l  bas ins  we re
d jscove fed  no r th  and  eas t  o f  t he  c j t y  o f  Des  Mo ines .  S ince  j n te rs t ream-
d iv ide  coa ls  a re  genera l  l y  t oo  deep  to  be  s t r i ppab le  a t  p resen t ,  t he  mos t
f avo rab le  a reas  f o r  exp lo ra t i on  ane  a1  ong  t he  d ra i nages .
The  nos t  p romis ing  ta rge t  a reas  fon  s t r " i ppab le  coa l  j n  t he  coun t j es  s tud ied
in  t h i s  nepo r t  appea r  t o  be  ad jacen t  t o  a reas  o f  f o rmen  rn i n i nq  ac t i v i t y .  I n
Po ' l  k  Coun ty ,  reg re t tab l y ,  many  such  ta rge ts  now l i e  w i th in  the  n run i c ipa l
boundaa ies  o f  t he  c i t y  o f  Des  l ' , l o i  nes  and  i t s  subu rbs ,  and  ane  the re fo re  no t
necove rab le .  H i s to r j ca l l y ,  Po l k  Coun ty  p roduced  coa l  f rom a t  l eas t  t h ree
seams ,  l he  l owermos t  o f  wh ich  was  mos t  ex tens i ve l y  m ined .  Excep t
immed ia te i y  ad jacen t  t o  the  na jo r  d ra inages  the  " l ower  coa l  "  j s  t oo  deep  to
be  s t r i ppab le .  The  so -ca l l ed  uppe r  seam,  be ing  sha l l owe r ,  appea rs  t o  be  t he
mos t  I i ke i y  p rospec t  w i t h i n  t he  coun ty .  Howeven ,  t h i s  seam i s  h i gh l y
va r i ab ' l e  i n  cha rac te r ,  and  t he re fo re  qu i t e  r l npned i c tab le .
The  coa ls  o f  Jasper  and  l , , l an ren  Coun t ies  a re  genera l l y  sha l  l ower^  than  those
in  Po l k  Coun ty .  l ' 4any  o f  t he  coa l s ,  pa r t j cu l a r l y  j n  War ren  Coun ty ,  be long  t o
the  upper "  Cherokee  Gnoup  o f  t he  Des  [4o ines  Ser jes .  l ^ l h j l e  upper  Cherokee
coa l  ho r i zons  a re  genera l  y  more  pe rs i s ten t  l han  those  o f  t he  ' l ower
Cherokee ,  t hey  a re  o f ten  th in  o l j  n te r rup ted  by  p re -P le i s tocene  e rcs jon .
Never^ the less ,  t he re  appean  to  be  numerous  a reas  a lonq  ma jo r  d ra inage  sys tems
in  bo th  coun t i es  f o r  wh i ch  no  reco rd  o f  m in j ng  ex i s t s .  Such  aneas  sho r r l d  be
i  nves t  j  ga ted .
The  s t r i ppab le  coa l s  o f  Je f f e r son  and  Van  Bu ren  Coun t i es  be lonq  exc lus i ve l y  t o
the  l owe r  Che rokee  Group .  These  coa l s  occu r  t yp i ca l l y  i n  sma l l  i so l a ted
bas ins ,  some  o f  wh i ch  rep resen t  e ros iona l  Pennsy l van i , r n  r emnan ts .  I n  sone
cases  t he  coa l  j t se l f  nes t s  a l r qos t  d j r ec t l y  upon  unden i y i ng  l l i s s i ss i pp ian
ca rbona tes .  Ex tens i ve  ou t c ropp ing  o f  lY i ss i ss i pp ian  s t r a ta  seve re l y  l im i t s
the  po ten t i a l  occu r rence  o f  coa l s  i n  bo th  coun t i es  .  The  l ros t  1 i ke1y
ta rge t  a reas  fo r  coa l  i n  Je f fe rson  Coun ty  I i e  i n  t he  sou thwes te rn  one - th i rd
o f  t he  coun ty .
A l ' l  s t r i ppab le  coa l  repo r ted  fnom l ^ l ayne  and  Appanoose  Coun t ies  appea fs  to  be
ass ignab le  l o  t he  l , l ys t i c  coa l  bed  o f  t he  i , , l a rma ton  Group .  Th i s  bed  j s
rena rkab ly  pe rs i s ten t  ove r  l a rge  a reas  o f  sou thenn  Iowa  and  no r the rn  M issou r i ;
howeve r ,  i n  r nany  p i aces  i t  i s  t oo  t h j n  t o  5e  s l r - j ppab le .  l . , l i n i nq  ac t i v i t y  has
been  mos t  ex tens i ve  nea r  the  towns  o f  Cen te rv i l l e  and  Mys t . i c  i n  Appanoose
Coun ty  and  the  town  o f  Con f idence  . i n  eas te .n  i l ayne  Coun ty .  Bes t  t a rge ts  fo r
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